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ONE PIECE CHYLOMICRON ROTOR LINER 

BACKGROUND OF THE INVENTION 

This invention relates to the ?eld of centrifuge rotors 
and, more particularly, relates to a one piece rotor liner 
having a convolute con?guration de?ning separate 
chambers which are automatically sealed and unsealed 
from each other during the centrifugation operation. 

In the recent development of air driven ultra high 
speed centrifuges, a new rotor liner con?guration has 
been developed which establishes at least two separate 
and distinct chambers within the rotor. These chambers 
are in ?uid communication ‘with each other during the 
high speed centrifugation operation, but assume sealing 
engagement from each other subsequent to the centrifu 
gation run to isolate speci?c centrifugated constituents 
of the sample mixture and avoid remixing. Reference is 
made to Patent Application Ser. No. 681,312 ?led by 
George N. Hein, Jr. on Apr. 29, 1976 entitled A CEN 
TRIFUGE ROTOR FOR SEPARATING PHASES 
OF A LIQUId and U.S. Pat. No. 3,096,283 to George 
N. Hein, Jr. entitled A CONTAINER FOR BLOOD 
AND MACHINE FOR SEPARATING PRECIPI 
TATES FROM LIQUID BLOOD CONSTITU 
ENTS. Initial methods for making the above referenced 
rotor liner require the use of two separate pieces to 
obtain a tight convoluted con?guration, necessitating a 
bonded seal between the respective pieces. The gener 

’ ally enclosed rotor liner has a somewhat cylindrical 
con?guration and the bonding between the two sections 
of the liner is normally placed along a junction located 
at the outer circumferential extremity of the annular 
chamber. 

This bonded joint between the lower section of the 
liner and the cover of the liner establishes a potential 
weak point in the liner which could be subjected to 
leakage or rupturing under certain conditions during 
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centrifugation. It has been found that it is extremely . 
dif?cult to develop a dependable and reliable bonded 
joint which can withstand the high hydrostatic pres 
sures in the centrifugation operation. An approach to 
solve this problem is the process of making a one piece 
convoluted rotor liner having the central chamber and 
an annular chamber. Reference is made to my copend 
ing patent applicaton Ser. No. 684,814 entitled A PRO 
CESS FOR MAKING A ONE PIECE ROTOR 
LINER ?led on May 10, 1976. 
The con?guration of the one piece rotor liner made 

by the process discussed in my above referenced patent 
application incorporates a central raised portion at the 
location of the access aperture. This central raised por 
tion vis located above the sealing junction between the 
annular chamber and the central chamber. Conse 
quently, this raised central portion establishes a poten 
tial collection cavity for the chyle material which is 
separated from the chyle serum during centrifugation. 
At the conclusion of centrifugation it is desirable to 
remove the centrifugated clear serum from the annular 
chamber. This is typically done by the insertion of a 
pipette through the central access hole in the liner. 
However, when the seal‘is released between the annular 
chamber and the inner chamber, chyle which is located 
in the raised central portion of the liner has the potential 
of possibly falling or receding into the annular chamber 
of the liner causing contamination of the centrifugated 
clear serum. It was originally considered essential to 
have the raised central portion in order to provide ade 

40 

45 

50 

55 

65 

2 
quate strength to the liner and to aid in its compatibility 
with the proper rotor design. 

This particular design has also posed a potential prob 
lem with making the insertion of the pipette more diffi 
cult by establishing a blockage from the central access 
port in the liner to the annular chamber. The central 
raised portion presents a shoulder area which can block 
entrance of the pipette into the annular chamber. 
The existence of the raised central portion in the 

rotor liner requires that the rotor lid have an enlarged 
aperture to accommodate this raised central portion. 
Consequently, the aperture in the rotor lid has a diame 
ter greater than the diameter of the central chamber in 
the rotor liner. During centrifugation, if a leak would 
occur in the liner, the ?uid mixture may escape not only 
from the liner, but also from the rotor itself due to the 
fact that the ?uid level line of the mixture in the liner is 
closer to the spin axis of the rotor than the perimeter of 
the opening in the rotor lid. This would present an 
undesirable and unwanted aerosoling of the ?uid mix 
ture during centrifugation. 

SUMMARY OF THE INVENTION 

The present invention comprises a one piece rotor 
liner of a convolute shape having a central chamber and 
an annular chamber wherein the top surface is essen 
tially ?at with a small central access port or aperture. 
The ?at structure of the top of the liner eliminates the 
existence of a central raised portion which would estab 
lish a cavity above the sealing junction between the 
annular chamber and the central chamber. 

Consequently, during centrifugation none of the 
chyle material which is separated from the ?uid mixture 
during centrifugation accumulates in any cavity above 
the sealing junction between the respective chambers. 
Therefore, during the extraction of the clear serum 
from the annular chamber there is no potential of resid 
ual chyle material entering or receding into the annular 
chamber and contaminating the clear serum. 

Further, the generally ?at top con?guration of the 
liner improves the geometry of the liner con?guration, 
so that insertion of the pipette is more convenient and 
eliminates potential breakage of the pipette in attempt 
ing to reach tne annular chamber. 
The elimination of the raised central portion of the 

rotor liner reduces the size of the aperture necessary in 
the rotor lid for access to the rotor liner. Therefore, the 
perimeter of the aperture in the rotor lid is closer to the 
spin axis of the rotor than the ?uid line in the rotor liner 
during centrifugation. Consequently, if a leak should 
develop in the rotor liner during centrifugation, the 
fluid will be contained within the rotor and will not 
escape from the rotor, since the opening in the rotor lid 
would be small enough to contain the ?uid within the 
rotor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectonal view of the rotor liner; 
FIG. 2 is a sectional view of the rotor liner mounted 

within the rotor with the cover of the liner in its orienta 
tion when the rotor is stationary; and 
FIG. 3 is a sectional view of the rotor liner in the 

rotor with the liner cover in its orientation when the 
rotor is subjected to centrifugation. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

The one piece rotor liner 10 of the present invention, 
is shown in FIG. 1 having a central generally cylindri 
cal chamber 12 surrounded by an annular chamber 14. 
The respective chambers are separated by the inner 
wall 16 of the annular chamber 14 and the cylindrical 
wall 18 of the'central, chamber 12. These walls form‘a 
double wall separation between the chambers. Inte 
grally formed over the central chamber 12 and the 
annular chamber'14 is the liner cover 20 which is gener 
ally flat and has an access‘aperture 22. The rotor liner 10 
is made of a somewhat ?exible material, so that the 
cover 20 will ?ex downward when desirable to engage 
a sealing junction 24 located at the interface of the 
double walls 16 and'18. 
The rotor liner 10 as shown in FIG. 2 is placed within 

a rotor 26. The lower portion 28 of the rotor has an 
annular cavity 30 and a central cavity 32 to accommo 
date the respective annular chamber 14 and central 
chamber 12 of the rotor liner 10. Threadably engaged to 
the lower section 28 of the rotor is a rotor lid 34 having 
a central opening 36. The rotor 26 is preferably an air 
driven rotor for use in an air driven centrifuge and has 
in its lower section 28 a series of ?utes 38 which receive 
the air from a source within the centrifuge (not shown) 
to rotate the rotor durin'g centrifugation. Located on 
top of the "rotor liner cover 20 is a sealing element 40 
which is designed to maintain'the sealing engagement of 
the cover 20 with the sealing junction 24 when the rotor 
is stationary. ' ‘ -. - 

As shown in FIG.‘ 3, during centrifugation the ?uid 
mixture 42 which is located in both the central chamber 
12 and the annular chamber 14 exerts a force against the 
bottom surface 44 of the cover 20 on the rotor liner to 
force the cover 20 upward against the bias of the sealing 
element 40 and allow’ an opening between the annular 
chamber 14 and the central chamber 12. This permits 
?uid communication between the annular chamber 14 
and the central chamber 12. Reference is made to the 
previously cited patent application ?led by George 
Hein entitled A CENTRIFUGE ROTOR FOR SEPA 
RATING PHASES OF A LIQUID. In this patent an 
explanation is presented with respect to the operation of 
the sealing element 40 in conjunction with the rotor 
liner during and subsequent to centrifugation. 

Reference is also made to my copending patent appli 
cation entitled A PROCESS FOR MAKING A ONE 
PIECE ROTOR LINER. In this application a process 
is disclosed for making a one piece rotor liner similar to 
that shown in FIG.,1. I 
Turning to the operation of the present invention, 

reference ismade to FIG. 2 where the rotor 26 is sta 
tionary and the sealing element 40 establishes a seal 
between the cover 20 and the sealing junction 24,to 
isolate the annular chamber 14 from the inner chamber 
12 in the liner. Prior to insertion into the rotor 26 the 
rotor liner 10 receives a ?uid mixture 42 which, for 
example, could be chylous serum. During centrifuga 
tion it is desired that the chyle be separated from clear 
serum for purposes of providing clear serum or chyle 
for testing or diagnostic evaluation. 
During centrifugation, as shown in FIG. 3, ?uid com 

munication exists between the annular chamber 14 and 
the central chamber 12. The chylous serum which is 
originally placed in both the central chamber 12 and the. 
annular chamber 14 will assume the orientation shown 
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4 
in FIG. 3 with the lighter chyle material 46 creating a 
cylindrical band adjacent the spin axis 48 while the 
lighter clear serum will accumulate primarily in the 
annular chamber 14. When the centrifugation process is 
complete, the sealing member 40 will force the cover 20 
in the liner to engage the sealing junction 24 to isolate 
the clear serum in the annular chamber 14. This opera 
tion of the sealing element 40 is explained in more detail 
in the previously referenced patent application to 
George‘ Hein entitled A CENTRIFUGE ROTOR 
FOR SEPARATING PHASES OF A LIQUID. 
Once the centrifugation run is completed and the 

rotor is stationary, the rotor lid 34 is removed from the 
lower portion 28 of the rotor. This will allow the rotor 
cover 20 to assume the orientation shown in FIG. 1 
with a space between the sealing junction 24 and the 
bottom surface 44 of the liner cover 20. Through the use 
of a pipette an operator can extract the clear serum 
directly from the annular chamber through the access 
aperture 22 in the rotor liner. Because the bottom sur 
face 44 of the rotor liner cover 20 is generally ?at from 
its outer perimeter to its access aperture, there is no 
cavity or area where the chyle material can accumulate. 
This essentially eliminates the possibility of chyle falling 
or receding into the annular chamber when the rotor 
liner 10 is removed from the rotor for extraction of the 
serum. Further, the cylindrical wall 18 of the central 
chamber or the top of the double walls 16 and 18 deter 
mines the upper limit of the central chamber, so that no 
chyle will accumulate above' the height of the cylindri 
cal wall 18. In some instances itmay be desirable to 
remove through the central opening 36 in the rotor lid 
34 as well as through the access aperture 22 in the rotor 
liner the chyle material 46 prior to removal of the rotor 
liner 10 from the rotor. 
One important aspect of having the cover 20 of the 

rotor liner l0 ?at relates to the fact that the rotor lid 34 
can have a relatively small central opening 36. The 
importance of this feature is that, during centrifugation, 
the surface line 50 of the ?uid mixture 42 is further away 
from the spin axis 48 than the perimeter of the central 
opening 36 in the rotor lid 34. Consequently, if a leak 
should occur anywhere in the liner during centrifuga 
tion, the ?uid mixture will be retained within the rotor 
26 to prevent any aerosoling or escape of this ?uid 
mixture during centrifugation. Otherwise, if the central 
opening 36 were larger with a perimeter which was 
farther away from the spin axis 48 than the level 50 of 
the ?uid, any leak which may occur in the rotor liner 
would escape from the rotor since the rotor lid would 
not enclose the liner enough to contain the ?uid mixture 
escaping from the rotor liner 10. 

Because the rotor liner is preferably made of a semi 
?exible material in a process similar to that disclosed in 
copending application entitled A PROCESS FOR 
MAKING A ONE PIECE ROTOR LINER, insertion 
of the pipette into the rotor liner 10 is easier and with 
less chance of pipette breakage, since the generally ?at 
cover 20 of the liner is ?exible. Another important re 
sult of using a ?at top con?guration of the rotor liner is 
due to the fact that the lid 34 of the rotorcan be essen 
tially ?at with no protrusions and, therefore, may de 
crease possible windage problems or potential drag 
problems at operating speed during centrifugation. 
What is claimed is: = _ 

1. A multicompartment rotor liner for receipt of a 
?uid mixture and for use in a centrifuge rotor, said liner 
comprising: 1 
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a lower portion having a generally cylindrical central 
chamber and an annular chamber surrounding said 
central chamber, said central and annular chambers 
being separated by a double wall, said annular 

prevent the establishment of a cavity in said central 
chamber above said top of said double wall, so that 
none of said another constituent will accumulate 
above said top of said double wall when said liner 
is in said rotor and subjected to centrifugation to 
eliminate inadvertent introduction of said another 
constituent into said annular chamber when a pi 
pette is inserted through said central access aper 
ture to said annular chamber. 
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a rotor liner positioned within said rotor bottom and 

having a central cylindrical chamber and an annu 
lar chamber received within said central and annu 
lar cavities respectively; 

chamber receiving one constituent of said mixture 5 a ?egdble cover integrally formed on said rotor liner 
during centrifugation and said central chamber wlth at.‘ access aparture? and . 

. . . . . a rotor lid secured to said rotor bottom over said 
receiving another constituent of said mixture dur- rotor liner and having a central opening that is 
mg cénmfugauon; and , , _ uncovered during centrifugation, said central 

a cove; lmegrany formed “nth sald lower Pomon arfd 10 opening being smaller than said central cylindrical 
having a central access aperture’ the t0P of 531d chamber, so that the level of said ?uid mixture in 
double Wall establishing the upper limit of Said said liner during centrifugation is farther from the 
central chamber, said cover when in engagement spin axis of said romr than the perimeter of said 
with said top of said double wall de?ning the verti- central opening in said rotor lid is from said spin 
cal extent of the top of said central chamber to 15 axis to insure that any leakage of said ?uid in said 

liner will be contained within said rotor during 
centrifugation. 

3. A multicompartment centrifuge rotor as de?ned in 
claim 2 and additionally comprising means positioned 
adjacent one of said chambers for sealing one of said 
chambers from the other of said chambers, said sealing 
means being responsive to the centrifugally induced 
force of said ?uid mixture in said one chamber as said 
rotor accelerates from a stationary position to high 
speed rotation to automatically allow ?uid communica 2. A multicompartment centrifuge rotor for separat 

ing constituent parts of a fluid mixture, said rotor com 
prising: 

a rotor bottom containing a central cavity and an 

tion between said chambers, said sealing means auto 
matically sealing said one chamber from said other 
chamber as said rotor decelerates from said high speed 
rotation to said stationary position. 

* t i i # annular cavity surrounding said central cavity; 30 
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